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i ] 

JSLTO (a) fcjitf (b) OIg£^tr, ^^itm^^t &*M&05HI;3M*;£i£o 

(a) ^M^tt^»*^T« (i) - (i i i) m»f ftJH^EIROJtlJIH^S: 

(i i) 7^f-lf>A, ±M^ii^@T-^iy i >-#^*SH J f-^'b«$n^*i?iHT- 

(i i i) r^f-e >A£ J:O f «F«ltel|l«tH : f-7&»*baMR$*L*i«i«[H?-i5 J: UTOM^ffllft 
iiMHT-4 

(b) Ig (a) ■C^*$*t)tjWlfe«:*>3^^f->M«:^tr^*-e^«-r&Xe 
[W*«2] 

Ig (a) t'-t'7f>3-f^^fI^iK Iff (b) tli37-y>n-f 
&T<D (a) is J; V s (b) Olg &fritf&i:&-r ZMmofritM Wf&o 

(a) &M!&i is* s * ^skmrnrnmirisxirf^mmmmm^^ 

(b) ig (a) x~m^ztitzmm*&T<D (o - (i i i) (v^-rtifrizmmomm 

S: tr JgJft-C J&*-T * Ig 

(i) gmiBUt^sBj&itaiH^ ^^^mia^^ iMiJiisT- 

(i i i) r^f-e > Ai3 j; OTiia±ii li 1 ^ tM^ft^JiiHi 1 ^ xz/mmmm 

ifflHST-4 

ig (a) isi^' (b) t€7f^3-fr/^ii^fflv^, it*^3 icieacT)^ 
So 

[fS#« 5 ] 

j^to (a) - (c) <7)xfi£#tr, zftiititzmir b*m<o&itn mn&o 

(b) ig (a) -e*£#$tL£$ij&£J^To (i) - (i i i) <o^-?tifr^um<vmM 
m i- * ^ tr m m x*i%m -r & ig 

(i) nmmmmn^mm=f; ^m^mmmmmj-Ais x z/wmmmmT- 
(i i) 7^tf^A, ±%.mn&mmm^-& xzr ^-m^mmT-^hm^K^tt^mmm^- 
(i i i) T?^¥>k&xu i iRmmmmm^frhm^zft&mmm?&±u i mmfflM 

( c ) ig (b) x-mmztitcmm**>^ x?^yMz^t?i%niTmm'r zj:m 
m^m 6 ] 

Ig (a) isXZf (b) t-t*5f>3-r^ #IL&ffl Ig (c) tll^? 

7 ] 

[fjf*«8] 
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&nMtte*G'r&mm&. mmmm. &A&mm. mmmmrn, itzim^sn-mm 
itmm i o ] 

m^M 1 - 4 -fixate ISfcO (a) isj;^ (b) Olfi, i fcl±»3jfcg 5 4 L < li 
6tCfa«cO (a) - (c) <7)IfI£#fr. IFFiWJI&OjIlffi^rfeo 

[Ml 1] 

im^m 1 3 ] 

'So 

5] 

im&m 1 7 1 
im*m i s ] 

l£T<D (a) - (c) (D^-ftlfrZ^ts* y bo 

( a ) ifiifnnigisi 1 , mmmmmmm^ti x mmmmmmi L 

(b) t*^>a, ±fcmMmmm^&£v- p-mz^m^frhmiRzthz>mMmi L & 

( c ) t * f - tr >a*s i vimmmmm^fr hmiRz wmm* & x zrmmmmmm 

HT-4 

im&m 1 9 ] 

Sfcfc, *>n^^^>M=Sr#tf, fit 1 8 KiEtttf)* * ho 

[»#E2 o] 
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10 0 0 1 ] 
[0 0 0 2] 

#IMC$U *5«ty f 2#J!B) o ^B#»a^^-ei±, M£# (ES) *fflJfe^5Mbf££*LTv^ 

- t £E#>T v*fc 0 ^ n - XtiWUfe***, 5 V ? ? (misogynic) C^vSf bSTO^tll^ 

tt*tu^fc;t-e (IM#K\fcitt 3 . 4 £ =t 5 #.bb) , ESiMBJI&***i*ri|2:$fLfco 
ESSBHaii, 7-f -^-MJI££{i&jfl#ilMET- (LIF) <Dft&TX, *<D&5Ht*m 

& tkftx- fcmi&i-z (^#b^»6#bb) o ESfflM*&m*&&itzi£^ 

Xfriti^th m$M$- (EBs) tm$ft&*tVt<V&MM%k&fc*Ml&L. Z<DEBsli&W. 

db) 0 ES«<7>5Mb(±, tt»rtKHI^J«S:W?Ei-*>tAO^rffl«r*T'^fc 4 

[0 0 0 3] 

Z<D*kteWm&, tAOf^y- (daisies) &*<z>iliJI&*ftKfctt*^*t?J8 
v»e>*L-&ifc**^$fLfc 0 «x.tf, M^$S¥H^ (HNF) -3jSH7^7x^ h LtzE 

smmt, t%^KZhKm.w.WMMMMm* (fgf-2) s^^p^nx.^- tizx^xtg 

TEBs£ffF*fflJE^5Mb£-ti\ £*i£-tf7^>n--r * ^i&^mteJMLT, LIF^iffi 
»H : F-S:Jnx.-rt=21-3O0PI>f h- LT (^Ml 2 is J: 1 3 #«») , EB 

um^mmmmmi- (aFGF) , m-mmmmm^- (hgf) , ^i^^n^^^-^M (o s m) 

WWL^o U ESUB^^JbffFM^TT^L/c^r-C^fO^M > tf hn-coEBs^j££ 

o ESM^EBs^tMI"* Kli^HItf^j^SflU — HSU~5Ht<V&&l*&< » -tfi 

l&t>V<D§>< <Dfflm<D5?it*&Z-£"£XLZ^, MH^^tO^ f 7 i: EB 

[0 0 0 4 ] 

I^#I^i*tl] Schwartz RE, Reyer M, Koodie L, Jiang Y, Blackstad M, Lund T 
, Lenvik T, Johnson S, Hu WS, Verfaillie CM : Multipotent adult progenitor c 
ells from bone marrow differentiate into functional hepatocyte-l ike cells. J 

Clin Invest. 109 : 1291-1302, 2002 

[^#ff 2 ] Suzuki A, Zheng YW, Kaneko S, Onodera M, Fukao K, Nakauchi H 
, Taniguchi H : Clonal identification and characterization of self-renewing 
pluripotent stem cells in the developing liver. J Cell Biol. 156 : 173-184. 
2002 

[^M#f^3t$£3] Evans MJ, Kaufman MH : Establishment in culture of pluripote 
ntial cells from mouse embryos. Nature 292:154-156, 1981 

[^N#fr3ti£4 ] Martin GR : Isolation of a pluripotent cell line from early 
mouse embryos cultured in medium conditioned by teratocarcinoma stem cells. 
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Proc Natal Aced Sic USA. 78 : 7634-7638. 1981 

[^Z&fff-JCffl. 5 ] Bradley A, Evans M, Kaufman MH, Robertson E : Formation of g 
erm-line chimaeras from embryo-derived teratocarcinoma cell lines. Nature. 3 

09 : 255-256. 1984 

[2Nffr:£$K6] Williams RL, Hilton DJ, Pease S et al : Myeloid leukaemia in 
hibitory factor maintains the developmental potential of embryonic stem cell 
s. Nature 336: 684-687, 1988 

ffJCffll 7 1 Schmitt RM, Bruyns E, Snodgrass HR : Hematopoietic developme 
nt of embryonic stem cells in vitro: cytokine and receptor gene expression. 
Genes Dev. 5: 728-740. 1991 

[W^FiftJCffl. 8 ] Keller GM : In vitro differentiation of embryonic stem cells 
. Cur Open Cell Boil. 7 : 862-869. 1995 

Sanchez-Carp intero R, Narbona J : Executive system: a concep 
tual review and its study in children with attention deficit hyperactivity d 
isorder. Rev Neurol. 33 : 47-53, 2001 

WfcWlrJCffitl 01 Bain G, Kitchens D, Yao M, Huettner JE, Gottlieb DI : Embr 
yonic stem cells express neuronal properties in vitro. Dev Boil. 196 : 342-3 
57 : 1995 

1 1] Ishizaka, S. , Shiroi, A., et al. Development of hepatocyte 
s from ES cells after transfection with the HNF-3 /? gene. FEBS J. 16: 1444- 
14465, 2002. 

mmtXffltl 2 1 Abe K, Niwa H, Iwase K, Takiguchi M, Mori M, Abe S, Abe K 
: Endoderm-specif ic gene expression in embryonic stem cells differentiated t 

0 embryoid bodies. Exp. Cell Res. 229 : 27-34. 1996 

[IMf frlfciSJU 3 1 Miyashita H, Suzuki A, Fukao K, Nakauchi H Taniguchi : Evi 
dence for hepatocyte differentiation from embryonic stem cells in vitro. Cel 

1 Transplantation. 11 : 429-434. 2002 

[^Mffr^iK 1 4j Aubert J, Dunstan H, Chambers I, Smith A : Functional gene 
screening in embryonic stem cells implicates Wnt antagonism in neural diffe 
rent iat ion. 20 : 1240-1245. 2002 

10 0 0 51 
[0 0 0 61 

&v> 0 gfcK, ES3BUE& J; i^CCU^a^^^^^fflv^T^^M^^^^ 

tl& z\ t Ltv^ (Yamamoto H, et al., Hepatology. 37 : 983-993. 2003) 0 * 

mmzte^X, cDNA"7 <i ? D7 U4&ffii<z X oti^Iis X ZFCClAt&W:-? V XftTm<DfflX 

2mm^z^iM t mtir2>m& i ?-zft%fL, ^ < ^fr<Dmmm i FzmiR.Ltz 0 Esm 
n^ffFHiMfcxutv r- v ? AtexvigMm^-w^mzm^tzo ^<d^, 
20C0-7 h ? ^mmzte^x , v>< ^^ommmj-^t^xo^.m.^mm^m (a 

dherent monoculture) Ciot, EBs£^$-fK v v ^ XES«^ hfifmffi.CDftitlZ}&$] 

mm&zm^tz&W:, Esmm&*ftimmmmm^<vmwL*^-? %> z. tmm Ltz 0 
zbtz^ n-? j^)VEsmufrh%rmm.(Dftiuz$Ly)}Ltz 0 z.ixh<D^mi, Esmmtm 
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[ 0 0 0 7 ] 

9 KTMW±. iWJfeo««*3J:0 f aai^)»ftwJ: 5 4*Lv^#«^:toTi 

l t & £ e« * o 

[0 0 0 8] 

SP*>> *f&B^ii> WTO [1] - [2 0] ^m%-fhi,<r)X^h Q 
[1] WTO (a) fcctO* (b) OieSr-^tr, &SHt&&*rt&mi&V>5HmB1j& 

o 

(a) &frttte**i'tZ>m i lk*WT<0 (i) - (i i i) fLJ&MCgEftOJ&JfiH^fc 

(i i i) T^^t*>Aj3j:u f fFiaia&iisiH^<bs^$n*ii5iH^-i5 xt/mmmm 

(b) ifi (a) x-igmzfttzmmz* > ^ * ? ^yuz^tsmmx-t^-f &xm 

[23 (a) -e-b*-7^>=f--r ^ yytg&m&m^. xfi (b) T?ian^-^> 

[3] WTO (a) i3 X XT (b) OXe«r^tr, &5ri)cM*ttZmifcnMl&mj3&; 

°(a) &ftitf&i:mi-2>fflifo*i'i-S'(>&. &Mmmmm^&£u ! iftfflmmmmj-frh 

(b) Xfl (a) -C«$ti£*fflJE£WTO (i) - (i i i) Ov*r*L#KSE«tf>ig«[ 

HT-^-&tr^*fe-e^*i-^Xfl 

C4] II (a) t$£V (b) -C-tf y1-yu-T4 >^#M^fflv^, [3] (CfEm 
0^y£ 0 

[5] WTO (a) - (c) Oiefc-g-tr, ^5Mbt££^1-£*fflJ&O5Mtfi*^V* 0 

(a) &fMtte*m-r&mi&* is?-; j >b*. ^^mmmm^-i5xmmm.mmmi L ^h 
mmztL&4?& < t ooJuaia^^^trJg^T^s-r^xfi 

(b) Ig (a) -e*g*£ft*:*fflJfe&WTO (i) - (i i i) O ti^tc|S»Oif 56 
H T £ tr 1" -5. Xfl 

(i) gJHM*£^«i#?itH?-, ^^fltiimia^isi^if^^msi 1 

(i i) 7**-tr>A, ±^^^HTisj;^/?-#^siaT-^'bii^$n^ii5iiiai : - 

is J: tf&telftfl^Blll&iiJiaHT- 

(i i i) r^f-tr >A^«to f ifm^^H^^^^$^^iiMHT-i3«t««i^!ia 

(c) Xfl (b) ■eJ&*§fLfcjW]feS:*>'3^^^>ll«:-&tf^»t?«*"r-5Xe 

[6] 1*1 (a) 33«fcO f (b) t-t'yfyn-f^ >^f£#JE£/Bv^ Xfl (c) "CI 

O^£ 0 
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^m 0 

[9] ^ftmzzmir&mmrtK mmmm. j&A$mm. m^mmm, trzum^ 

sn.mifo~e$>z>, (l) - [8] (D^-fK^Ktim^^o 

C 1 0 3 [ 1 ) - [4 ] <D^-ftifr^Un<V (a) isi^' (b) <7)XfS, itzit [5] 
tL<l± [6] ^f£*t<7> (a) - (c) cDM^t^ Muao^^vio 

tin ?ftmui)*mmmm.-?:&z>, c i o ] ^ia«co^fto 

ci2] ^ftitmzmirzmmmmmy>>&%:'{:-&z>. do] i^ti [in hib« 

[i3] m%WiW. th, 77K it:&-r?~ci>z. [12] tcie 

[14] &5Hmzm?2>mj&-t>*. m&&mm~e*>&> do] ~ [13] ©v»-rn*» 

[15] [10] - [14] cDv>-ftL^Hie«<o^i; J: i)l«i$*i;fcIH : iHIIJI&o 

[16] [15] Kiettojraj&^tr, ^mmo^^ijo 

[17] jftm£&, mmm, nmmmm. if*, ci 6 

[18] J^TO (a) - (c) ©v>f*i*S:^tf+7 ho 

( a ) BfcttigfciE^HnifeiifitB?. *£*tlf*fflJEii!?iHT-4£ «t Wlffl^iimHT- 

( c ) r * 1: - ^Aio x v^mmmmmi-^^miK zti&wmm^&z eifafi 

HT-4 

[19] *y=i^*^^\h*Sti, [ 1 8] KSBIft©* y ho 

[2 0] £<b£, i^y>f>BL SjfiL^iamH^-isi^fF^iiJiHT-^'b^K^tL^ 

t ooliSIHT-^-^tr. [19] KfEfStO* 7 K 

[0 0 0 9] 

rfclfcl^Kti, EBs*^$i*t:ESj(BiaS:^ffcfl#"C§&fc^9fl|.^3b*o ifc, * 
[0 0 10] 

&-Cl± (Yamaraoto H et. al., Hepato logy 2003) , A:&Wfc^,fc*flM£LfcSM&«#0 

*r o ra a o ^ o l l > 4^ hi w m h ifi m§t l tz fritmmm a^nm tmvomit 
[001 1 ] 

3<bK, %L§kW<Djj&*i&m-f2>Z tT% (EBs) fc^S-f KESiffll&Sr^MfcBtii 

f^o EBs£^L7tifflJfe5Hfci*-C-(±, OW-fKiS; & rt&*fcte03Ht; 

•K J*v>ffFjBIJ!&fl|3|«|5pt±a*'5:v»o *fP^?r£K X o ES^J&^fttlMt-»& 

K**Lrv^|ffl|ft*«lJ *t&i" 0 v^^i(li|t^i»IIfe^LIFi8SiPJfiF»±tCTJSF*Lfc^ 

tBSE# 2004-3015450 



#11 2003-295523 ^- Z? 5/ 

mm.mm bml, iWi!&*»rtffi^tteisw^o^sifliti#*&jw/ia39-ft ( 

[0012] 

IRoiiStH^Sr^tfl&ift-CJ&^i-S (Iff (a) ) 0 

(i) ^ttiM^fflJ&^H^ (aFGF) , (FGF4) JSJUmffllfeJll 

mST" (HGF) 

(i i) 7 9*\£>k, ±&mmmmmT- (egf) ^^-^m^sh?- (/?ngf) ^^31 

^ £ *l £ J; <7aFGF 

(i i i) T^^ii'>'Ai3J;^HGF^^M^$tL^li?aHi : -i3J:OTGF4 
[0013] 

*$£Wtzj3^xii, (i) HfSmolimHT-^fflv^^ £T\ J: O^W^^^tSI* 

*r-r * anna * 5Mt»#-? # * 0 

[0014] 
[0 0 15] 

5fc <7>Ji $g H £ ttJH 1" ^ - t ; 5H tl£«*T f£ t? * 4 o 
[0 0 16] 

^fP^O^ftti, Iff (a) XigmZfifzmm*. *>=t*9?->Mt:&trtg 

i-e^ftt* (IS (b) ) o 

[0 0 17] 

*5IMO^ffi^i5V»-C{±, Ig (a) cDmjt^ &%»it1£*%-t2>ffl1&* ls?-y J >M ( 
RA) , &MP1#HT- (LIF) , J3 J:0«HGF*»?>a4RS*L*^4 < fc *> -ooJfJjtB^S:^ 

t^mmx-m^mLxt x^o z<Dmt%mT.mznMirz>ztx^ #5Mfcfi££*-r annual 

[0 0 18] 

W35-y>^>Hv^**iv» H^7c*t , £ i± -e n <b * # jb -r * jj& i> pt fi£ 

itflfl (a) f-Jf7f 'f >^*lSrfflv», 18 (b) T?Iffl3 3- 

[0 0 19] 

ttz. *§kWe>nifom~&^r, Ig (a) , (b) , M^SSXeoJ: »)lflS^^ 

, 5.o x io 3 -~5.o x io 6 fflM / tgftmomMzmTjz-e&Zo ttz, frimmmmt lx 

tt, CTx(±\ Iff (a) Ttt2-10HH (EF* L< I45BHI) > Ig (b) T?I±1-~4B H ( 
$f£L<(i2BH) . TKrJ&*ie"Ctt2~5BW (SfiL<{±3BW) r-** 0 
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[0 0 2 0] 

ttz, ^^WtZtSlf&mMMTt LTi±, 19lxJi\ RA (all-trans-Retinoic Acid : m 
it^mW^U), LIF (ESGRO™ (10 7 units) : 7t3'>»it#tt), HGF (Human HGF : 
tt^tt^ 'J * * ) > aFGF (Human FGF-acidic : tfc£#f±^ V ? *) > FGF4 (Human FGF-4 

: flcjfc^tt^'J isit/, OsM (Human Oncostatin M : tfc^tt^'J £fflv> 

£ £ <h7& ? T-^ -5t&*. C:ft<bK^;££ft3 iO-eti*v» 0 
[0 0 2 1 ] 

*MB*ti4o mgmxm^&^-zRAizmJLxuFts £v?/ ttz&ttGF*^ 

WUkxnf&^^-f 2> Z t -hm* Lv^\ -€-ftWtf>Jg:Hu ®UtirLIFtf>*. HGFCO^. 
*XgtCioV^THGFO^^^tf^-e«^±t«L, W.mxm (b) lzm7Ltci%&i>. 
[0 0 2 2 ] 

^fjjit Ltz&mxmmx^&vsmm^&o zh^z, ^mrmnmttz^im^m^ 
[zh&tzfrmftit • (mutt?) <vmm^m^mmrMm.t <o i>Hh^zt& 

[0 0 2 3] 

/ 7?itmmmrfflffi.x$>& z 1 wmu-*- * - , t tzmrmm^mt^^w-Azmmx 

^W<bft£o ^^-^ifcjtjfg^ ^-;i/rr-^^-^ v?"--tf&^ J: o Tig^ivt + O ^ 
)Vu-7s W<)V*ftffi1r 2, Z t xmUXZ Z> 0 T >^~7ftiltt£(±> iXM-i > K7 x. J - 
frfe (Horn DB & Squire CR, Chim. Acta. 14: 185-194. 1966) Ciot, m^M^<7) 

r y*=-T u^ouZfrffi-tz z txmmx^ & 0 

[0 0 2 4] 

tfz. ±.mxmi<z£ t)Wk&ztifz%ffflMzikm-rz>o z<Dinwmm.*m 

^&ztx\ m-$k&(ofemtfx^z>o mz.i£. m%mmzw.mmtzm i \mzmLxmn-f 

■Fmfhix&ff, ztLbizmfcztizkoxte^^o 

[0 0 2 5] 

i tz „ It. ( i ) aFGF. FGF4& i c^HGF, ( i i ) T ^ ^ kf > A. EGFjS XVp NGF 

7^^£ft&i#?it@^.fc J: CKaFGF, ifcfi (i i i) T ? ^ £ >A& XlfHGFfrbmlRZ 
ft -6 itfH H T- is J:^TGF4*-g- tr* 7 h £tt«f.&o (i) ~ (i i i) 

©^f ft^OS^-^OsM^-a-tr^- y h > (i) ~ (i i i) ©V>f ftj^OHT-^OsM, LIF 
is icKRA^-g- tf^r -7 K (i) ~ (i i i) <DV>f fl^Oif tOsM, HGFiS «t LKRA * # tr 
K (i) - (i i i) <Z>v>1* ftrf^BT-fcOsM. LIF, HGFiS «t <7RA£^- tr* v K 
(i) - (i i i) (Dl^-fttfromTtOsM&Xl/MZ^tsirvh, (i) - (i i i) 
O^f ft^OHT-^OsMiS <fc yilF^-g-tf^ y h , (i) - (i i i) <D v^-f ft^OHT- 1 
OsMis i ?/HGF £ -g- tr * y K ifcJi (i) - (i i i) O^fn^Oi?- t0sM> LIFisJ: 

[0 0 2 6] 

h imm&vtemmt Lxmmnm^mmm'Dm^zmmx^^tz^x^ < , 

miiE# 2004-3015450 
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mm^-mmz, M&xy^^^mumizxmiB-f&z. tw^ *tz&mmumz± *)5titm 
mmm get t $ * * - 1 stc^igt: t £ $m tit * H^a^ # 7* -t ^ £ m 

v x ;Hf O y 7 h r ;i/ ^ 3 7 - Y y * *° y V £ ffl v> H *aI1fet-$-2> *£&0kft 

^ t? ^> ^ o 

mmm] 

[ 0 0 2 7] 

( 1 ) cDNAv 4?VT]/jttZ£Z> ^j&iljo J: l/CCU WkW'^ V ^<Vmfalr3fe5M.5f : ftr 
129SVJ^<^?7lCCCl4<7>;t 'J -7ii$:aiL, — 7t\ *t. B £ (#) 7 li^r 'J - 
^}|!l©**ftiLfco 24B#^f^> fffflt^^RNA^ttaiL. cDNA7 n - > 12, 4881S Sr^trDNA 

ti:iot|fU, Microsoft Excel £/B v>T— ^HftO^flr^T o fc 0 
[ 0 0 2 8] 

( 2 ) Esmm^mm 

ES«#ESJ1 (129SVJ^) f±, -tf^^-y 7 + , JiCJiU B#) K 

jo T , 20% ■> > ll&frlfitff > ##31 7^ ^5ml , 100X 7 7 V * v KiS#i£ (7f7'» 
4mg N ^7/v>4. 25mg, v ^ v 7 3. 65g, V U v > 3. 65mg, f 5y>l. 2mg) 5ml , 
K-trQm^K^^ (*"7*3BRU 7^3 iK^ 0*) 5m K 
5,«K lOOOJjMa/ml&^&^Mv^&JfiL^ilfi^B?- (LIF) (x.7 7"n, 7^3 
„ i5 <£ ^175/ig/ml G418^-a-tj>400miy^^<.y 3Bt^-Y-^^*^i3V^T5%C02 

^7^x^-71*1 T*5MfCiH# L o MAS K £ tt S EGFP F7^y-> OS&S * IJSii 
1"&fc*t:^ r^y^/o^-^-Zx/^yt-y^x; K£flSHU pALB-EGFP t pp 
%Lfz (Quinn G, et al.. Res. Commun. 276 : 1089-1099. 2000) 0 7^7*5 
(±, GFP^^tcioTfFfifiL/Co HepG2*ffl)fe (ffF^M) 07*n 7 - KB* hti&ffi 
^y^t^li, pALB-EGFP ($Mt*i MjtSSS) «H&a*ESSHlfeOJff5MLO^ L T 
i t *7Fir 0 G418Si^ttpALB-EGFP/ES,iiI^^P^L-C. jtlK^IBa $ *LTv>£ X 
OiZ^^Ltz (Quinn G, et al., Res. Commun. 276 : 1089-1099. 2000) 0 MM&HJft 

mmozo ^7;^5 ym*kfflmzwtLtzm&t<z^ GF?m^mmt Lx&mnsmx~$>& 

o RiWJi&*flJv>* £ ^ «t •) 7 n --9- ^ h ^ h >; - n J: 2> y - r 4 > ^, i feGFP»0«8 
5e ^ «t * ^ftiMI&OSg* 9 - t ^tr i ^. o 
[ 0 0 2 9] 

(3) 4 >\£ V nESMo^Mb 

5Mfc * & »c , ESffll&5. 0 x 10 5 1@ * . -if 7 f - > 3 - r ^ > 7 L fc^f*Mt?LIF 
jo «t tn.oxio- 8 M*-;u b 5 i/fy 4 ym (RA) (73^ Im, B^) i*^37°C 
-C3 B ffi^* Ltzo <kiz^ ^£>i%m L fcESWJ&5. Ox 10 4 1® ^ -tf 7 v 3 - 7- 4 y y L fcJg 
^M^*faL-C37' , C-C-5BF^^ b Lfe^, fU^t LfcilBJfeO— 3 -x -Y 

LT, $<bt30sM (Human Oncost at in M, ^V^^. ^JJU H*) <»:^^37 0 C 
■C2BW^*Lfe (II) o Jfc*Mt4&B£»Lfco ^^tli, iiJiHT- (lOOng/ml 
^1x«^^li5iHT- (aFGF) , 20ng/mlia*1x^li^^B^ti5iia : F- (bFGF) , 50ng/ml 
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iftmmvgmm^ (hgf) , 20ngMmfflLWmunmm=f--A (fgf4) , iong/mi o s m, ioon g / 

ml yS-fffl^SHT- ( /? NGF) , lOOng/m^&^ffliaii^HT- (EGF) , £> =fc O^ng/nil 7 ? 

trvA (^v?*, ncifC, b#) ) a%WznnzD\}?Ltzo 

[0 0 3 0] 

( 4 ) 7M'J*^7 7^- -tf /Sr14co5t^f 

RA#L M ESIffl £ 4 % / n* 7 * ^ A 7 ^ ■7* K \z H v > X 1 0 53" HI @ 5e L T , O ^ 1 00 % E t OH "C 

) CiottlilUo 
[0 0 3 1 ] 
( 5 ) RT-PCR5ttfr 

*SRNA£, IS0GEN {-vtfyV-y, jfusi, B#) SrJ8v»T$fltH Lfco — #i£cDNAfi, 
fe>.RNA2^g, t'JJ (dT) 1877^7-0.5/^K dNTPslOpmol, RAV-2 RTT - -fc*5JiM£, J3 

t±, 36tI-C105frHU 42*CT-l^ra^ 56TC-C10^K, «t <799°C "C555-IIHT o fc e J^T 

L^:Bf>t^$*^i") : 7^7*5> (ALB) (5-GCTACGGCACAGTGCTTG-3 : 1 

) , 5-CAGGATTGCAGACAGATAGTC-3 (E^J#"t 12) ; 60*C ; 50-f ^ * ^ ; 260bp) , MJ 7" 

F77^2,3-y*^y^t-fe' (TO) ( 5-TGCGCAAGAACTTCAGAGTGA-3 (E?>J#-^ I 3) , 5 
-AGCAACAGCTCATTGTAGTCT-3 (@££"J#-f- 14) ; 56°C ; 50^ W * ^ J 419bp) , h5>f 1/ 
^> (tranthyretin) (TTR) (5-CTCACCACAGATGAGAAG-3 (SS^J*"t I 5) , 5-GGCTGAGTC 
TCTCAATTC-3 (@Ey~U#-5§- 16); 55°C ; 50^ 4 ? A? \ 225bp) , f Uy^75 / b ^ > ^ 7 
x?-« (TAT) ( 5- ACCTTCAATCCCATCCGA-3 (SS^iJ*-^ : 7) ; 5-TCCCGACTGGAT AGGTAG-3 

(E9!l#* : 8 ) , 50°C ; 50-9" >f ? ;W ; 260bp) , «-7xhynf^ (AFP) (5-TCGTA 
TTCCAACAGGAGG-3 (B£ £!!#-§§■ 19). 5-AGGCTTTTGCTTCACCAG-3 (@S^J#"t : 10) I 55*C 
, ; 173bp) , ^3-^-6-*X77^-t' (G6P) ( 5-TG ATTGCTGACCTGAGGAA 

C-3 (E^iJS-t : 1 1) , 5-CAAACACCGGAATCCATACG-3 {WM^^r : 12) ; 62°C ; 50+h-f 
^;352bp) , b79f->18 (CK18) (5-TGGTACTCTCCTCAATCTGCTG-3 (E^J*-^ : 

13), 5-CTCTGGATTGACTGTGGAAGTG- 3 (BE#l#-t 114) ; 60°C ; 50^ >f ? )V ; 382bp) 
, &£&p-7 9?-y ( 5-AGAGCAAGAGAGGTATCCTG-3 (@£y"iJ#-5§- I 15), 5-AGAGCATAGCCCT 
CGTAGAT-3 (@£?ij#-^ 116) ; 55°C ; 25+r^^ ; 339bp) 0 *t*iti, liMcDNA4 /U U 10 
O^MdNTPs, y*5Y -^-lOpmoK Ex-Taq 1. 0J?M2;J3 <fc t^Ex-Taq^f IftiS (?7J7, iflB, 0 

^-^tf^rfi50^ lK&v^Tfi 1 ofco PCRf£, ^fi £3. 0% T #n - A Y)V±.X-tim 
t, xf5;^Ayn7>f K (EtBr) CJ:otML/:t, UVBg*tTt?¥H L tz 0 
[0 0 3 2] 

(6) ESft*ffFjffl«&W^t*W^*f 

if#L^GFPPi1Hffl^5t®^5>*f L7c (Sistare FD, et al. ( J. Biol. Chem. 260: 12748 
-12753. 1985) 0 7 70flH*KH***IIJ&?£te«:WI'<* GFPHHfcHM&$J"H & 

, 2.5mM NH4Cl^-a-trDMEM^i3V^Ti^*Lr, £ <b K24H#HK > * i'*- h Lfco 5fcfM 
>F7x;-^ft (Horn DB & Squire CR, Chim. Acta. 14: 185-194. 1966) KX o T, 
W**ONH4C1»KS:J&*H!I*&»0, 6, 12, 18, *5J: tfMRtlW&fclH^fco 
[0 0 3 3] 
[HSfcfll 1 ] cDNA-7 0071^^ 055-*f 

^^^•bti, CCU $611*5 ctCf^M^v-7^flfM^j3V>-c^^^^±i5iiaT-Oii 
fST-^^i-^^^^cDNAv-f ^71/^^^; (* 1 ) o 
[0 0 3 4] 
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ecu 




Y00848 


mmwmmm mm* 3 


-1 28.3 


82.7 


-1.3 


XI 4849 


lftlt£fMMmH?4 


1 40.9 


331.5 


2.4 


M37823 




-219.9 


210.4 


-1.6 


D 12483 




-180.3 


165.0 


-1.7 


D89080 


&mwMfemmm=F 1 0 


-483.5 


345.7 


-2.1 


AF020737 £Mf ^Sfflfl&igfiiS?- 1 3 


13.1 


138.0 


-1.7 


AB004639 


mmmmmmm* 1 s 


-101.8 


1.3 


-1.0 


X72307 




-19.0 


196.6 


-1.8 


D63707 




5718.3 


12635.9 2 2 


M l 7298 




-41.2 


372.9 


-2.6 


X04480 




8120.7 


42535.0 5.2 


X7I922 




-41.7 


71.1 


-1.3 


KOI 668 




46.5 


95.6 


2.1 


M92420 


K 7 >X 7? * — 5 > ^ItmS^- or 


79.5 


394.7 


-2.6 


NM_021438 




575.9 


1046.2 


1.8 



f 77 h ^ x 7 1- <t o T?|JJ^ L fc 0 
[0 0 3 5] 

mmmmm^-z (fgf-3) , ^mwrnm^mm^-s (fgf-5) , ^a^iia±i5iH^-8 (fg 
f-8) , (fgf-io) , i&mwmmmmm^-M (fgf-13) , m&t^ 

^l^li5iH^-18 (FGF-18) . HGF. /?NGF, >A U >#iimS^-2 (IGF-2) isii^h^ 

yymmm^a (tgf«) 0 5fi^co±t?iST-coi&iii±, ccujsioiifii:* 

v>Tftl.8~5.2»J<JljnLfc (FGF4 : 2.4f&, Jflfi^iHT- (HDGF) : 2.21S, > * 'J 

^h^m^-i (igf-1) :5.2f§, jEstamiaiiJiHT- (mcgf) : 2. m& «t tm^sm 

JSH^-l (FGF-l) :i.8m) o itif>(7)f-?li, v^o^oitJBHT-^ffFMOH^JCjZ. 
[0 0 3 6] 

(H2 a) o Eawji&o^b^oitjBH^*ftix.-6ir(r<7>araf-T?»±. GF?i£i£aiijj&w:tfcm$*L 

fc*»ofco LIFi3ctOT^v^lJP^^^fflv^cGFPI11±^^O^^i3tt^^^fltJ^^%*#io 
iW^JWHHiSBWrabofe (n=2) 0 HGF, LIF, £ i ^RA^frigfliiKistt&G 

FPr#t£*ffl»(±, 4.11%^<b9.72%^^bL^o £*L<bO*S*fi, RA#iMESM^\ EGFP 
©MiJi^TiV* "J*777 ^-b*©*fet:J:oT, IE#^ES^fflfl& t LTv> < o^ofl- 

Lt, LIF*«§JPLfcJS»U*v>T**L/;ESWIfeJ±, LIF*i®bn t fcv»JgifeJ: Dft^Wi: 

[0 0 3 7] 

[^^3] ESM<^ffcK£*t&i£m@^f£# 
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Mzsnmrn^tz (m2B~E) 0 osum^t tzitosut v>< o^TOH^m^^-t!: 

, aFGFtibFGFK £ £ JJT*fflJ&?>ii?i& £ Iffl* U FGF4& <b cl^CbFGF, EGF> £ J: LK/?NGF?.g^ 
^a^^^^-e(±GFPPft4|fflfla^ai$n^^o^ 0 GFPPittlffllfeOliiUi, aFGF, FGF4x 
j3 i(7HGF^^-itj|b^^v^T3Smi*I^|tf±l$^, % 1'^!i28. 72 + 5. 81% (n = 5) Xhi 
fco T^-^tT^A^ i^aFGFiS^flb, EGF&i c^aFGF^ifli. p NGF£> «t If aFGF 

iS^JllL T^f-tf>A*iJ:tma! , 4ift^*, ifc(±, HGF£> «fc 0 f PGF4ii^* £*3 v>T 6 

[0 0 3 81 

- fc^tftSfU i7t^bl§*»(iEBs^^t7t^(Miyashita H, Suzuk 
i A, Fukao K, Nakauchi H, Taniguchi H : Evidence for hepatocyte differentiation 
from embryonic stem cells in vitro. Cell Transplantation 11: 429-434. 2002) X *) 

[0 0 3 9 ] 

& ebs * fr-r & z t & < , &fritf& z^l tzEsmm & GF?m\tmm.^ t m 1/30^^-e^k 

5Mfc*3 «t cfif § * - t § jlTto 

[0 0 4 0 ] 

[HJfeflU] ES*fflJ&<7>5HbKi3tt&^ h ] ) ?x<o&w 
ESfflm<DfriUzttir2>1%mw.W Y 'J 9 A<D&mimt'i-bt:*> (80 i) > 
<bfi, 5««<7)v h 'J ?*ri-r -Y ^^MH^tt^GFP^Ii^Bfl&OftiC^tT o/c (HI 3 
is «t Zf 4 ) o H-^(±RAi5 i c^LIF^^T Lfe-tf^f-^a-x^^ ^^#Jfe3 S H9iiu*£# * 
ft ^ICHGF. aFGF i3 X 0WF4?:tt Lfc-tf 9 ^ > = - x 4 > ^^tfC5 a 

. GFFmnmf&mt&Tomt) x^^tz : -t"7f>> 2.26+0.36% ;7?^> (io,«g/mi 

) , 24.1+4.97% ; 7 ■< 7n^^f > (6^g/ml) „ 6. 5±1. 57% ; £ <fc fcf h n ^ ^ ^ > 
(l^g/ml) , 0.9±0.47% o GFFm^mmilW.^ 7 - Y - 7- J >^l(:i5V^-C, 38.4 
% (34.17+4.91%) ^§^:^O^S v*53"fb U /^ESnffl^ (n=5) o y<~y& 

%-Wcmx*im^7-yy^-7-4 yymzm^z GFPm&mm^it^Lx, GF?m 
&mm<Dwmft[i£te. GFPmimm^yyittitmLXM^m^^tz (t-^(±/tlt^^ 

LTv>5„ 
[0 0 4 1 ] 

[nmm 5 ] GFPm±mmm<r>yrm 

tiLmmmwLmzxvxGFPM&mmfrwzm^fz (is) 0 GFP»tt^a, wmmtm 

[0 0 4 2 ] 

[^»J 6 ] GFP»ttiWJ!a^B»:*3Jt*SFae : f-flSi:«^«>^*f 

^■(Dimm^m^tz (0 6A) o ALB. TO, TTR. TAT. CK18, & £ZfG6P£^trJ&&Mffl 
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tfctH$*L*a»ofc 0 — ^ *£*5 0gOHGF, aFGF, t$ X V t ~FGF4^mitil<DGF?m±ffl%&ft 
M it . TAT, G6P, is «t ^CK18 * tfctH L ta fro tz 0 ZhlZ^ ALB 43 <fc OTOO&ffi < , AFP 

tt**, BT^B^T-'^^^^^fflv^/c^ > tftfUEJ: <95SIS$^TV^ (Yamamoto H, et a 
1., Hepatology, 37: 983-993, 2003. Teratani T, et al., 2003. submission) 0 

ic. *jft»ffFj«fl&»ii^^b3fe't'g:K^* 4^**55-^ • mnmm (mn&t<) <Dm&& 

^m&frJ$MWfflM. X*) i>M^Z\t frT^vk £ *u - <7) 6 , &&ffF>fflJI&fcSK&-*- & d 
[0 0 4 3] 

GFPmmM&frmfrnrfflm$mmifcz^ir2>fr : gfr£ $ btzmw-tztztbiz, 

^blttkit^frffiZftotz (n=2) o GFP»tti(BJfe5HBa , ^l' a 

(H6B) > •5-Ln&*Jg**»f>7^*-7«:?85fe$*&i i^flSU ( 

[0 0 4 4] 

-77 h n V T 5 y (DMN) ^|HS^ (SHffi8S, 129SV^^) <7)J]f KiI3HIM 

lkg$>tzt)lm\<D*iLm&&7klz, i««iIS4Lto IT^^ffco^fi, fflflfeiBH- (ffFK 
) cotiCi ^^l^tO^tjflivt't'OGOTJB i^GPTIiJ^^^f ^ft<bnfcftIilS*J: Ofll 

LTtGFPHHfeSB/fe (^*ES*fflJM3tJMJE) fcJWlRj&^&ALfco avhn-jUfi: 

(0 7) o 

[0 0 4 5] 

?kftmzi5^xi>, (m&&mi&&5-w ttMLfcrn*. m^xwrn 
btL. it&5-ffi-xmm&5-mmz^xmtx$>otz<D\iZft\^^ gfphtMi 
mix^xit75%fr^L, GF?m&fflm&^xm±iz&ifo%)%:fr*>&z ttmmzti 

tz (18) o 
[0 0 4 6] 

\t*&ztin<nmLtz (m 9 is x vi 0) » 

[0 0 4 7 ] 

ifc, DI^M3ao^^^{C^B?.OPBS^^LT3^F B 1^0Mia^jil^L7t:|g^, 
^M^O^BflS^E t ^t-fL^tlS-e § fcri ? > mC< ? ^ GFP-MOtfFlffl 

1 1) o 

[0 0 4 8] 

£*i<bOfe*ti\ #3£iKKJ: oT^$n^ESUB)E**OfffM^#fili-^^i:T^f^ 
[0 0 4 9] 

s ] # - ? 4 -<ffrESMM.fr h fHtmm $ tifzm-mm<DM-mB^m. t %km<o%- 
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*sm%bkt. xEsmm.fr bntz%a&imz, mmmx^^^^y^^r^ (cm) es 

-f7^) tC&^T. 20%<y vJfeffjftL-/t, 2N£^S7 ^ /@£5ml. ^ 1^ ^ > KfiH¥ift5«K /? 
->i^7 , hi^/-W.5^K lOOOM/ml LIFJo X ^/ g/ml G418£-a-tf400ml V )V< 
y tt^Ml -7^t%Mlz£>^Ti%mL. pALB-EGFP£^l^ h o # V- v a K «fc 19 m 
AU G418^/Ll4pALB-EGFP/CMES*fflfl&^PM L7tio t# "b tl /ipALB-EGFP/CMES^fflflS Ii7;l/* 
'J 7 * ^ 7 r * - -tfffitt (H12A) 43 J;MMlf^tLTv^; <>; (E112B) 

[0 0 5 0] 

, 7^ ESM-cm £ L fc^fP^ <njy\£Yu 5Mtl£j»^ £ L X , CMESM £ 
M J& 5Mfci§ * £ -£ tz o JM£lft £ ii XM&Lfz pALB-EGFP/CMES^B^5 . 0 X 10 5 ffi 
£. -t*7f>3-f ^ Lfc^^JIIlTlOOO #.fi/ml LIFiS J: i^l.OXlO^M RA<!:^H37 
°C X3 B T^it* L fz 0 >XK , L 7tES*fflJfe ^t*7f >n-f r/^L /cig*Jl tc» 

ttLTHGF 50 ng/ml, FGF4 20 ng/ml£>cfccK aFGF 100 ng/ml ^t)Px.T37°C-C10B Bfl'f > 

e^OsM 10 ng/ml t & lz37VX3Bmi%^Ltz 0 frttM >»I^B#^ <b 16 B fe<D5t1tfflmz 

*t lt, GFPi^t t£M7>H zm^tz tz.^^ GFPm&^iiLWtffcmmm-? 

B©14i:J: ^XTT^titz (mi 3 A) 0 JfflKO^HL l^;i/£iHffi-f& fc* G 

FP^M^^SOlKf^a^SfST-OmRNAII?!^!!^^^^:, ALB, TO. TAT. i3J:^G6P^ 
-atr^^FMO^-^-liPtttT'^ofc (Ell 3 B ) 0 - ft ^ <7)^jP:7> . ^^MMX 

#^tL7tcMEs^^^^^b^«$ti^iffl^(±, if#^^-7-^-, ftiit^ fimm<)^ 
jimmx£> *) . M^^Esia^^'b &M)&wj&^f^&& - ttmmztitzo 

[ 0 0 5 1 ] 

tUot, pALB-EGFP F7^7x? h ES*ffl)& £HGF. FGF4. aFGF. 0sM£ y^ftP 
L£DMEMH£>v>T^ LT. vHJ 9 M y ^ y him^ y ~ Y y ^z^t^-f i> 
-7^^ES^l^^lF#^^1tH^^ri-^Mfla^5^ibi-^i (HI) o z\<D 

^Oft^m^^*J±, 5Mbiffnc. LIFjoJ:^RA^^tj-itflbtcj:oTES^^^3B^^*L7t 
Z\t, is X If 4 > kf h n -CES!fflJ&^ ^GFP|5ittffl^0^^^^5>fk^# ^ sftfc i t X&& 
o v?*ES*EBJfe(±. r/eFnt3o4^li (fKli. MZM, isXTfftmM) <vifk 
ZLVdZtkZ&ZttfX^&Ztfrh, -i-fr%mMmZ^irZ> t^z-hti2> (Evans MJ, Ka 
ufman MH, Nature 292:154-156, 1981. Martin GR, Proc. Natal. Aced. Sic. USA. 78 : 
7634-7638. 1981) 0 P1943 J: OT9JMM5Mt^. ^fz%-M$LW)¥ X 0 . ^rixh^M 

mn, a y if h uxfrit-f& - ttfxz, 3o©Ei^toi4i^, mm&x z/af?<d 

^■^t^l/ZRAmm^CXn^ - ttfX& Z> tm^ZttX^Z (Sasahara Y, et al., J. 
Biol. Chem. 271 : 25950-25957. 1996. Grover A & Adamson DE, Dev. Biol. 114 : 49 
2-503. 1986. Hogan BLM & Tilly R, J. Embryo 1. Exp. Morphol. 62 : 379-394. 1981. 
Hogan BLM, et al., Cancer Surveys. 2 : 115-140 1983. Grover A, et al., J. Cell B 
iol. 96 : 1690-1696. 1983) 0 :©±9^ If 3 o<7)K^<^ *JZjo v^T. P19*3i 

xmmi&it. ^***^RA«rasjnL4 < t EsmM<v<$WLt-£<mnx&z> 0 ztuzw 

ilLT. ^m^hlt, GFPm&fflM<Vfr1ttfLIFiSXV ( MZm^&^%0kftXfc7z2ti 
ZZbiwEWLtz (12 A) 0 Lfc#oT, JFFiWIJfeO^'fkti. LIFfc RAt «r^f*^»Hi6 
j&ni-a tS»s|5Wt:9l*$^&o L^L. ESMtiHu^*^^^^ < t i>. mmum^^^ 

. flf^B^^^if-rS- tlZaSmx&Z (0 2 A) o *ClI^3ool|IS^ (aFGF. HG 
F. £ <£ OTGF4) ^ESUSS ir^t-h^fV^n-f-fV^L tit' 5 B KM L, IS 
ay-yyzi-f- 4 yym&XVmMBlr (OsM) C^Lt2Bffl«*t4t, ES^BIS 
frh<Dfritit t &t>ti1z (02B-2E. HI 3 H X V s H 4 ) 0 FGF-1 1 LX <7)aFGF{i. ^sy< 

ZfflMVWfeim&SL-fZ (Dungan KM, et al., J Exp Zool. 292: 540-54. 2002) 0 HGF 
(±. J&mTmm&Xmm±Bimm<D&t)%-?4 YyyXJbZ> (Nakamura T, et al., Na 
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ture. 342 : 440-443. 1989, Jopin R, et al., J. Clin. Invest. 90 : 1284-1289. 199 
2) o heparin hinging secretory transforming factor-1 (HST-l) t LTOFGF 

4»±, mmniftmM'*? ->i&f8ttzte^xM&x*& <o , mzMvftfcilizts^xfflbfrv) 

MJ^^-^^nTB^tt^ab* (Wells JM & Melton DA, Development. 127 : 1563-1572. 20 

oo) o osmi±, &m.%mm& «t v s iE%mmz^m^fm^m3:irm^mmmm^'< 

(Sakai Y, et al., Cell Transplant. 11: 435-441 2002) 0 
[0 0 5 2 ] 

gHfcfcP^Sfci&K, cDNA-^-f ^ ny W *5Hr Lfc (ID o *iSOffl3tetf»fc, JffMEH 
^it^jtHT- (HDGF) ^H3tjt4 ] ^FM^i3V^T#'gr^# < v ? * K£tt 

Jffi)ffl/l&©i*»£i6iitU IGF-1& xmGF-2tfy y V (Offrffl^frikKte v>T|§ =tl£ - 
t^IgS*!*: (Enomoto H, et al., Hepatology. 36: 1519-1527. 2002, Streck RD & 
Pintar JE, Endocrinology. 131: 2030-2032. 1992) 0 HGF J3 X ZTTGF a it , M^it^O 
#^^PH:gi^Lt^S (Fausto N, J. Hepatol. 32: 19-31. 2000, Michalopoulos G 
K & DeFrances MC, Science. 276: 60-66. 1997) 0 £^1^, BfcK, #3&93# h It V i * 
fy/uyf-J y?*frffiiz£ ^X^ V *1ftm<Dft±1%lzj3l-t %>HGF<Df£&itfzm Lt^4 

/ffiiMao^tftffi**-^ h 'j i t *iai l/c (H4) o fflpaeu&o^^ 

ictt, n y-yya t xfy 5 — y ymzm^&o fitCiot, EBsSr^-f* 

Mf-SKIi, ^ < o^olfFEftOJiiHTIIS^ i ? 4Jffff4^?t*ofc (Fausto 
N, J. Hepatol. 32: 19-31. 2000, Hoffman AL, et al., Seminars Liv. Dis. 14: 190- 
210. 1994) o 
[0 0 5 3] 

tZTpmLtztf (Abe K, et al., Exp. Cell Res. 229: 27-34. 1996) , ^MMMXlt, 
&&Mffl1k-*-iJ-e>fkm&1ktti2iit:o WxJf, TTRfi, rtKfl* fcttlPtfSttto^HL 
^iL> ITM^^^CD^V^fl&^^tL^ (Makover A, et al.. Differentiation. 40:17- 

25. 1989) o mmfflm^£^x&mzK&mi>&m%m&n^&z>MA<D$&wt, *am 

Wffi (E12) tc^SO, ^AfF^D^^joV^TS«U^;Hwii-r^ (Sellem CH, et a 

i., Dev. Bioi. 102:51-60. 1984) 0 ikTummmttzit^k^mm^m^Tyit^mfitz 
mm-?-*-x$>2> 0 ^(Dmmit, m^itmM^&x^^ti^^, QL&o&mmm 

<r>%}WfcM.&l,Zffi&ikZtLZ> (Greengard 0, Science. 163:891-895. 1969) 0 G6Pf&3H± 

mmm<oBmizmit>bti, ^«iesi±, mm^z^xmh^^mm^^-r^ (Burcei 

in R, et al., J Biol Chem. 275:10930-10936. 2000) 0 Sifi#^£ tltzEBsVRfMffi,^ 

<Dfritxit, -tf y^-yu-y-^t y^mizmuLx, LiFtextfmmmi-*^*-? tzmsm 

4 y*as<- h Ltz (Hamazaki T, Iiboshi Y, Oka M et al., FEBS Lett 497:15-19, 20 
01, Miyashita H, et al., Cell Transplantation. 11: 429-434. 2002) 0 ITO^, 

w^bit, RT-pcRtzioT, M-mmtLx<D7yitLfzGFP^mmr>mizio^xBmmm 
v&ixmiswizm^fzt Fsmmz&^&wmmmwi&^mji^tz (msntexx? 

[0 0 5 4 ] 

fflmz7Jik-f& - t&x& & i t ^Bttc^Lrv^ 0 -?-;rucj:oT, i^tCi5V»T|&^ 
L^«F^M14-28%HHLT, ES«Bfl&«:«jlBWffF«liatC^b»*-r4 - £ (Ya 
mamoto H, et al., Hepatology. 37 : 983-993. 2003) 0 L^L, -i V tf h n^Uc «t o T 
ffipjNIIiSL <*> £ £ £ » & o , i*Lj±S»OJfflill&fcESiWJfti:0»^«BJ6-C**^riBtt**^ 

fct}fiE#2 004-3015450 
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1 0 0 5 5 ] 
[0 0 5 6 ] 

[mi] ES3Hjfe?M > tr h ufritmmzTFirmx&Zo ^Arnkz^xm^tzj >\£ 

[EI 2] GFPPf14lfflM2»f^3^tr-t±i^lH^-C0f^^^-r^7 (A) J£ 

-(Digmmj- (6WI^7 7 : RAte^gES^^, Iv^||^'7 7 : RA^LiiESirSlfE) , ( 

b). ( c ) isxxf ( d ) 2o<7)±^?itHT-^^, ( e ) 3o<Dmmmj-R^o mm 
m^<vm*mmimiimizum.Lfz 0 w&xty (e) t±, lifo?h£t-cra£^- 

trif JtlCjoV^T3BF B ^Hui^*L^ 0 -^^#J^t±. ¥^37t^Lt (HGF, FGF4, is 
J: i^'aFGF I n = 5, -e©i I n = 2) 0 

[[S3] GFP-PtM^^STfc^iM^J; ^X*imtLtz^-MX4bZ>o (A) is «fc ( 

B) , Il37-7'>3-f^ >^IHh (C) t*7f->3-r^^I, (D) 75 

->3-t^ >^JE, (E) 7 ^ 7n^.^f >3-f -f > VM. , is <fc ( F ) tf b n 

^t^-ya-y-j yyw.o im? ? -y> & xxfif 7 J- > =i - ?■ -< yp~M.it 4 u^n 

OS^u B40 frhnx^ 7^/\ 7 0*oi7f>, isitftf h n^^^yn- 
T-^>^*mn±> ^^UlCfSm^tt-Cv^ i 9 HiBWi^^M^'bf^^LTt: (ATGx ^JfC 

> s^) o m&mM'vm^'t^J *ziT*7jkLtzi><Di>$>z> (n=5) o *';v^-;k7) 

^(±20^-C*^.o 

[i4] v> < o^Ov b 'J ?7lZ&lf £GFP&§t££fflJfe2p£ 7 7*-* 

(±¥^it±s.D. (* : p<o.oooi ; ** : P<o.oi) 0 

[@5] Esifii^^7Xi:ni3tt^GFP<7)i§ii^7^i-^-e^^o (a) mitWMmzm 
^xmmz^mtLtzo (b) iimmmmzm^xmmzmmLfz 0 (c)?*y 

v a -7 ?Vs- v 3 >5.0 (T K"7") £ffiv^T (A) is J; Xf (B) <£>^K£ > fcf*- 

[@6] >f> e h n -Cif# L £5Hb L fcESifj^ffilil^v- # -itfS^- 1 ftfSt 
i-Sn^frffiZ^I-^n&ZVyy yx&Zo (A) 55--fbt7t:MMf^fi^^-^-it 
\tt<D%tMo : ftltLtzESmmftm (7B) . lx->2 : 5MtL7tES*fflJfe53iI 

(5B) . ^->3 I 4Ht#LmES», W->4 : Uti^t.B?. (ALB. TO, TTR, TAT, CK18. 
G6P, &£Tf j3T 7,^m.Xi)^tz ; AFP(±HepG2-e^o7^) , ^-^5: 

itli&U i3i(^'W->6 : *^®ESIffl^<7)r/ ADNAo (B) 1#ftf£lBg, ES*fflJl 
05Mfc£, if*±vt^istt^ l^^^^M LT5t*f L7to (C) JMiam 

> ES^ffliao^[:^it^^^7^^-7^M^^^KLTp-<7c (•) » WZtLX. 
P ALB/EGFP*fflJE£fflv^ (O) o Bisi^Cti. fJ^^T ^t^L/c (n = 2) 0 

[m 7 ] GFPPt mrm&m-fm<D)]m-%mr& < ksem l-cv^ ^ t zmir^Mx$> 

%> o 

[m 8 ] GFPtmmmz^ t t <d^m^yym Ltzvyyx^^o 

[IU9] sk^oy -i •?-) j ~ryM<D^m^^-t7'7 yxfr^o (*:p<0.009) 

[@1 0] i^7^7'? >f(T)fi*^t7*7 7t^^„ (**:P<0.003) 
[gill] DMN^SI^^^cOia^^'feft^^-f ?M^o AtiDMN^SO-r y 7,\Ztt 
BB<7)PBS^^ t-CSilF^m^lfMO^^ft^^^o BliDMN^LScO-^;*.^ GFP 

i^fFifflfla £ l xrm^k(o]\\ * 0 

[@12] pALB-EGFP/CMESM<7) 7WJ7*77r^- -tf f£14 (A) , is i TfW& 
Wfcftte (B) ^^f^T^So 
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(B) )ffi)l#ll^v-*-l^<7)iIJ^to V— y\ \ pALB-EGFP/CMESHfl 
fl&OGFPRI M^OcDNA, ^2 I *5MtOpALB-EGFP/CMES*fflfl&OcDNA, >3 I C 
MffMS^cDNA, U - >4 : pALB-EGFP/CMES$B Jj& <£> cDNA <DY J ADNA C 
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[mm] 

SEQUENCE LISTING 

<110> Effector Cell Institute, Inc. 
Ochiya, Takahiro 

<120> Method for inducing differentiation of mult ipotent ial cells 
<130> KAN-X0301 
<160> 16 

<170> Patentln version 3.1 

<210> 1 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence 
<400> 1 

gctacggcac agtgcttg 18 



<210> 2 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence 

<400> 2 

caggattgca gacagatagt c 21 



<210> 3 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence 

<400> 3 

tgcgcaagaa cttcagagtg a 21 
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<210> 4 
<211> 21 
<212> DNA 
<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence 
<400> 4 

agcaacagct cattgtagtc t 



<210> 5 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence 

<400> 5 

ctcaccacag atgagaag 



<210> 6 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence 

<400> 6 

ggctgagtct ctcaattc 



<210> 7 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence 

<400> 7 

accttcaatc ccatccga 



<210> 8 
<211> 18 
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<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence 
<400> 8 

tcccgactgg ataggtag 18 



<210> 9 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence 

<400> 9 

tcgtattcca acaggagg 



<210> 10 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence 

<400> 10 

aggcttttgc ttcaccag 18 



<210> 11 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence 

<400> 11 

tgattgctga cctgaggaac 



<210> 12 

<211> 20 

<212> DNA 

<213> Artificial 
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<220> 

<223> An artificially synthesized primer sequence 
<400> 12 

caaacaccgg aatccatacg 



<210> 13 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence 



<400> 13 

tggtactctc ctcaatctgc tg 



20 



22 



<210> 14 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence 

<400> 14 

ctctggattg actgtggaag tg 22 



<210> 15 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence 

<400> 15 

agagcaagag aggtatcctg 20 



<210> 16 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

tBIE#2 004-3015450 
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<223> An artificially synthesized primer sequence 
<400> 16 

agagcatagc cctcgtagat 20 
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gfp«ms»i« 8. 4% GFPmmm&m 1.6% 
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[07] 




[(U 8 ] 
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[m9] 

2.5 



1.5 - 



I 



v 0.5 




I 



GFPP§t±*ffllfe 



13Z. 




GFPP§t£*fflJfe 
I I 
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Ull] 




,* .... 



4 ^^C^J'v* 




[HI 2] 



A 



-•.-.* 





CMES / pALB-EGFP 



IE CMES 





6S@ 




CMES I pALB-EGFP 



36H& 




KIM*— i> 
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m m a m m m 



[500201406] 
2000^ 4^280 

mJiCfB glETO 4 - 6 - 2 ^ V*>mm 401f 



mtiE#-^ 2 0 0 4 - 3 0 1 5 4 5 0 



^-y : 2/e 
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tu i aii it n. 



ffcglj#-^- [503299295] 
1 . B 2 0 0 3 ^ 8^190 

{£ P^r m^fBf^E^ifc 5 - 1 - 1 (U^zl^A, -fe > * -#SttH§# 2 1 



ffil£#^ Hi SEW 2 0 0 4 - 3 0 1 5 4 5 0 



